from an abstract Riemann surface (analytic manifold) into itself is studied 
iteration.
Setting (3) 
a=0
= Liz) , i t i s well known [2] , [3] , that an analytic iteration wia,z) satisfies the differential equation
W ^{ a a ' z) =L[w(a,z)} .
Assuming that it is Liz) , rather than wia,z) , that is given, we propose to use the differential equation ( 
PRELIMINARY THEOREM Let L(z) be a regular single-valued function in the closure of the bounded domain D of the complex plane. Then there exists a unique function w(a,z) with the following properties. (i) There exists a number a (D) > 0 , such that for any fixed z in D j w(a,z) is regular in a for \a\ < a (D) , and satisfies the differential equation (4) and the initial condition (2).
(ii) For any fixed a 3 
\a\ < a (D) 3 w(a,z) maps D oonformally and univalently onto the domain D . (Hi) For any fixed z e D 3 w(a 3 z) satisfies the iteration equation
(1), whenever both sides of (1) can be defined.
Note that the single-valuedness of Liz) is essential, because if
Liz) is multiple-valued in the domain D of the complex plane, so is the solution w(a,z) of the system (k) and (2) . In this case, it is not clear what significance has the equality sign in (l).
In this paper we study the case of multiple-valued Liz) . We apply a technique frequently used in the theory of functions, namely: we embed the domain D , and consequently the domains D , in a Riemann surface S . By doing so, w,e are led to a study of the differential system (k) and (2) , and the iteration equation (l) on a Riemann surface S . 
whenever both sides of (7) are defined.
We first make the following remark. Without loss of generality, we may assume [5, p. 60 ] that the analytic structure of 5 is such that for every is a regular univalent function in $j(U\ n U 2 ) and f'(W\) \ 0 .
In order that the system (6) will be satisfied by any local coordinate defined at P , it is necessary to take L as a reciprocal differential rather than a function. Hence for P e &i n £2 2 n ^ > w e
A(P) =

_7 and the relation between L\(Wi) and L 2 (w 2 )
is given by
From (9) and from the fact that f(W\) is regular and f'(w x ) $ 0 , it follows that regularity of L\(W\) at Ui implies regularity of
at the corresponding point U 2 = f(W\) , and vice versa.
Let P G C , and let U = ^-W , §J(PJ = 0 , be the local coordinate 
is an open covering of the compact set C . Hence, there exists a finite number of points Consider now the differential system
where L .(w) is regular for |u| < r. , and z 6 $ -(U •) , i.e. \z\ < r. . 
(a*) =w{ = ^(E) .
Since W\ e Q\(U\ n i^ > there exists a number p > 0 , such that |w-Wl| < p is included in the open set <!>i(Ui n u 2 ) • It follows now from the existence and uniqueness theorem [7] , that the system (13) has a unique analytic solution w(a) . More specifically, there exists a number Yi > 0 , such that for |a-a*| < Yi » the solution w(a) of (13) 
Mi(a 3 Qi) = M 2 (a,Q 2 )
for |a| < t Q . In the other case, if Q 1 ^ Q 2 then a = 0 belongs to B 2 , which implies that B\ is empty, i.e.
Mi(a,Qi) =f M 2 (a,Q 2 )
for \a\ < t . This completes the proof of the lemma and we proceed now with the proof of the theorem.
4. It follows from the lemma that for P e (J. n U, , 3 % k , 1 < 3 , Hence, M(a,P) is uniquely defined by (12) for P £ U U. and We turn now to the mapping properties of M(a,P) . We restrict now the set of initial values in (10), and consider only P € V. . Consequently,
Mj(a,P) = M k (a,P) , \a\ j n
, we h a v e \z\ < -%-, and we may a p p l y t h e (7) reduces to
The fact that M x (a,P) satisfies equation (7') follows from the uniqueness of the solution of the system Therefore, (7') holds for P G D , \b\ < a m (P) and a e A, . Note that this result follows also directly from the preliminary theorem.
In and equation (7) reduces in this case to 
Note that for \a\ < a Q [$i(R)] < a Q [$ 2 (R)} » i* follows from the lemma that
M 2 (a,R) = Mi(a,R)
, and (7") reduces to (7'). To establish (7") for 
